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* From cost consideration, we adopted the LAS x 6 system at the first stage of the SuperKEKB.

SuperKEKB Linac

Sim. Data

K
ly

st
ro

n R
F

 w
in

do
w

Pf Pb Pf Pb

CavityRF load

Magnet

KLYKLY CavCav PMT3dB Hybrid 
Coupler

IP / CCG

IP 

IP, CCG

CCG: Cold Cathode Gauge
IP: Ion Pump Farady Cup

IP 

IP 

PMT

Mass-Spectrometer

10
-1

1

10

10 2

0 200 400

pr
es

su
re

 [�u1
.0

E
-6

 P
a]

early stage (E.S.)

WRF=500 ns,

25 Hz, Icoil=0 A

10
-1

1

10

10 2

0 200 400

After ˜ 340 hours op. from E.S.

WRF=500 ns,

25 Hz, Icoil=0 A

0

1

2

3

4

5

6

7

0 200 400

time [min.]

R
F

(p
ea

k)
 [M

W
]

0

1

2

3

4

5

6

7

0 200 400

time [min.]

Kanthal Layer

10
-1

1

10

0 20 0 20 0 20 0 20

0

1

2

3

4

5

6

7

0 20 0 20 0 20 0 20
0

10

20

30

40

50

Feb. April May June

W~0.5 �Ps W~0.75 �Ps W~0.85 �PsW~0.75 �Ps

�Ô������RF On

�Ô RF Off

P
re

ss
ur

e 
[�·

1.
0E

-6
 P

a]
P

   
   

 [M
W

]
fK

LY

R
ep

et
iti

on
 R

at
e 

[H
z]

Day

H-H�20650

H-H�1292

H-H�655

L1

L2
L2

L2
L1

�§�ï�»�ç�9�ù�í�‘�w �3�' �¯�ï�Ã�Ÿ�³�ã�Ç�ï�¬�q�ô�?�—�›
Q

�3�'���$�0�/�%�*�5�*�0�/�*�/�(���"�/�%���)�*�(�)���1�0�8�&�3���1�&�3�'�0�3�.�"�/�$�&���0�'���,�"�/�5�)�"�-���4�1�-�"�:�&�%���$�"�7�*�5�:
�v�j�j�™ #, �å�æ�>
K
É , 	¦�Š	.�Ë , 
‚�™	#�9 ,  KEK/SOKENDAI

�f�-�‰ �
���0�L�J�O�B�X�B���*�O�T�U�J�U�V�U�F���P�G���4�D�J�F�O�D�F���B�O�E���5�F�D�I�O�P�M�P�H�Z���(�S�B�E�V�B�U�F���6�O�J�W�F�S�T�J�U�Z���	�0�*�4�5�
��

Abstract

�ô�?�—�¼�g�í�‘  
�î�M�w�¯�æ�Ç�ž�é�”�Å�x
��æ�þ���w�C�����p�K�”�U�z�¯�µ�Ä�q�Ì���›�S�^�Q�”�h�Š�t�z
�ô�?�—�¼�g�;�t���O�þ���w�í�‘�›
ƒ�-�z
a�^�`�h�{

0

2

4

6

8

10

12

14

-100 -50 0 50 100 150 200

waveguide
matching 
cell load cell

�S-mode

0-mode

z [mm]

E
z 

fo
r 

P
in

pu
t=

2.
0 

M
W

 [M
V

/m
]

�í�‘�w
ƒ�-

�ÿ�?�—����
�~ Network Analyzer

�~�Ï�”�Å�Ó�ç�O�t�‘�”�Ì�å�ï�µ����

loadE matching/ E            = 0.74

�'��f (Temperature,Humidity)��= - 0.2 MHz

�ô�?�—�¼�g
�î�g�·�¿�Ä�ž�¿�Ó

�¯�æ�Ç�ž�é�”�Å�w�î�M�w
ƒ�-

-30

-25

-20

-15

-10

-5

0

1.294 1.295 1.296 1.297 1.298 1.299 1.3 1.301 1.302 1.303

frequency [GHz]

S
11

 [d
B

]


��æ�þ�z���O�þ�w�¤�·�ç�w
�C���¯
� �� �7�G�?	Ô�§�S �<�.�7���N�>

TW last regular cell
TW 1st load cell
Matching cell
Load cell

10/20
8/16

12/21 for P=2 MW
10/19 for P=2 MW

�í�‘�• �����.�8���Ö�—�`�h
	Ô�ù�w�?	Ô
ü
Í

�¯�”�Â�Ÿ�ï�¬
c�“�x
r=71 �”  87.5 mm

�S�Þ�”�Å�p�x�é�”�Å�·�ç�w�?	Ô
�x�Ú�¿�½�ï�¬�·�ç�w�ÿ ������

�����.�8 �Ö�—�Ì�t�†���á�8�D�ó�T�•

Exp. Data

�„�…
ƒ�-�è�“�w�Ñ�Ÿ�”�ç�Å�Ì�å�ï�µ

�ô�?�—�¼�g�w�“�t
$

�¹�è�Ê� �Å

Regular Cell

Matching Cell

10 MV/m �ƒ�w
�p�F�M�E���p�–�Q�”�T�•

�o�•�Ø
u�K�h�“�w�9�ù�”�t
�0�b�”
¯
}�
�Å

0

10

20

30

40

50

60

70

80

90

0 10 20 30 40 50 60

density [mg/cm2]

C
u

s
K

an
th

al
s

R
R

,
,

/
� 

�D

  

S
ur

fa
ce

 R
es

is
ta

nc
e:

 
 

Introduction

�§�ï�»�ç�w�9�ù
c�“�x�í�‘�w �2 �‹�U ���������¢�è�ª�á�å�”�·�ç�x �����������
 �t�s�”�‘�O�t �$�4�5 �›�;�M�o�>���{
�ž� �æ�µ���z�³�æ�ï�¼�”���x
S�ù�U��	×	Ý�6�p ���������E�# �Ž�<�z�Ú�¿�½�ï�¬�·�ç�q�é�”�Å�·�ç�w
�Ñ�Ÿ�”�ç�Å�Ì�å�ï�µ�U
��æ�þ���w�7�™�w�è�ª�á�å�”�·�ç�q�7	s�w�é�”�Å�·�ç�q�‰�a�t�s�”�‘�O�t
�>�Š�h�{

�é�”�Å�·�ç

�Ú�¿�½�ï�¬�·�ç

�«�å� �µ�Ä�é�ï�w	Z�—�w�ÿ ������ �U�í�‘�•�d�Ö�^�•�”�{
�í�‘�x�Ð�¿�«�ž�¿�Ó�ž�ï�Â�Æ�q	Í
æ�t�x�«�?� 
ÿ
���
�<
æ�t�x�Ñ�•�å�Ã�”�§�¿�Ó�z�í�”
ü
s�+�U
ƒ�”�`�o�K�“�z
�í�‘�w�7� �›�
�o�`�o�M�”�{
�¤�y�—�-�z�«�?� 
ÿ
����w	ô�ø�›� �ï�»�”�é�¿�«�t
�b�;�¢�è	×�x�����Y�������������1�B�£

�¯�æ�Ç�ž�é�”�Å�x ���������5 �w�¹�è�Ê� �Å�Ó	Ô�º�t
ƒ�”�^�•�”

�h�Š�z�Ó	Ô�¤�p�w� �t�‹�Ð�‚�”

����

10
-2

10
-1

1

0 5 10 15 20 25 30 35 40 45

P
re

ss
ur

e 
[�·

1.
0E

-6
  P

a]

2013  4/22

mass

�Ô RF ON
�Ù RF OFF

H2

H2O
N2

CO, 

O2

CO2

B�������������5

�Ï I� ���������$

�3�'���0�/���0�'�' �Ì�w�í�‘�º�y�—�w�!�=�q

�«�å� �µ�Ä�é�ï	Z�—�?�—�z���“�&�`

�3�'���0�/���0�'�' �Ì�w�’�y�¨�µ�w�í�”
ü
Í

�¯�ï�Ã�Ÿ�³�ã�Ç�ï�¬	s�8�q ������ �Ì���™�w�í�‘�º

�y�—�q�«�å� �µ�Ä�é�ï	Z�—�?�—

0

5

10

15

20

25

30

D
ar

k 
C

ur
re

nt
 [p

A
]

0

1

2

3

4

5

0 0.25 0.5 0.75 1 1.25 1.5 1.75 2 2.25 2.5

V P
M

T [
a.

u.
]

Pf [MW]Cav

4/24   I     =88 Acoil

6/2  I     =84 Acoil

6/2     
I     =84 Acoil

4/24   I     = 0��Acoil

�‰�?�v�q �1�.�5 	Z�—

�-���C�B�O�E �p�w�§�ï�»�ç�w
¯
}�
�Å�›�‹�q�t
ƒ�-�`�h�í�‘�x�„�…
ƒ�-�è�“�w
Q�ó�›�Ô�`�h�{

�ô�?�—�¼�g�‰�•�T�’ �� �Ô���S�p�è
ª�w�?�—�¢���.�8�! �í�‘�z���.�8�! �«�å� �µ�Ä�é�ï�£�t�x�a�z

������ �Ì���w�á�8�™�x�†���p�K�l�h�{

�¯�ï�Ã�Ÿ�³�ã�Ç�ï�¬�t�Ì���›�A�b�”�U�F���w�C���?	Ô���������.�7���N���p�†���t�á�8�D�ó�s�Ä�U
ü�T�l�h

�¯� �ç�è�?�‰�•


